Alterations in subcellular localization of TDP-43 immunoreactivity in the anterior horns in sporadic amyotrophic lateral sclerosis.
TDP-43 is ubiquitously expressed in the nucleus of motor neurons and is closely associated with the pathogenesis of amyotrophic lateral sclerosis (ALS). However, little is known about alterations in the subcellular or intracellular localization of TDP-43, either under normal conditions or in ALS. We examined the anterior horn neurons of the spinal cord in patients with sporadic ALS and age-matched controls immunohistochemically and immunoelectron-microscopically using anti-TDP-43 antibody. Immunohistochemically, the present study showed a decrease in TDP-43 immmunoreactivity in the nucleus and, by contrast, an increase in the cytoplasm in ALS patients. Immunoelectron-microscopically, we demonstrated the consistent presence of TDP-43-immunogold-labeled deposits primarily in the nucleus, particularly in the nucleolus, and frequently in the rough endoplasmic reticulum (rER), and, to a lesser extent, in the mitochondria and the synaptic vesicles of the presynaptic terminals on the surface of anterior horn neurons both in controls and ALS subjects. In ALS, a reduced number of TDP-43-immunogold-labeled deposits were observed in the nuclei, particularly in the nucleoli of even normal-looking motor neurons. In contrast, the number of TDP-43-immunogold-labeled deposits in the rER of the normal-appearing motor neurons was significantly larger in ALS than in the controls (p=0.0036). These findings suggest that TDP-43 is synthesized in the rER and translocates to the nucleus, particularly to the nucleolus, and in ALS, TDP-43 trafficking between the nucleus and the cytoplasm is disturbed, resulting in an accumulation of TDP-43 in the cytoplasm in the form of insoluble aggregates.